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WORKING DEVICE AND METHOD THEREFOR 



Abstract: 

Abstract of JP200501 2040 

PROBLEM TO BE SOLVED: To improve overlapping precision, and to provide a 
working device and a nnethod excellent in the performance and productivity of a 
semiconductor device. 

SOLUTION: This working device for bringing a mold formed with a projection and 
recess pattern into contact with a resist on a substrate to transfer the pattern to 
the resist is provided with a rotating mechanism which rotates the mold, and a 
magnification changing means which makes the moving distance of the rotary 
shaft of the mold different from the moving distance of the mold on the resist. 
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[ft* Jin 

mti^ ^° ^ _ y i^^t" s MummTh x , 

H(nE^-/H-'*[lISK§il:^llI«Kil«i: , 

IHI^ic7)y^•^-y^JgfigL^:^-/^^'^, aM±(7)^>-'x ht:S8!l!§-it-C, SMl/S/'xbt: 

ItatDti^yN°^-ySr?^^L^:^:-;VKSr. *K±<7)V->;x htc^§-lirT. SMV-S^'^bt: 
mlB^ N° - y Sr Ik W S SnXSST* T . 

miBf^^^K^Sii:, llylB^-;PK^OE@SrD [mm] . MiB^-;PFcO|lIISl^S: a [r 

/s [mm/s] utwj:hmmx'mi^^h:L):.^^h^hmm.\x\t2.%m.(r>n 

[ff^Il7] 

mtB»«^&SWI.iEi6ti«*Sl:r*t-^ i b ^^mh^hmm^ 1 Xti 2 IBtfti^JpX^ 

a. 

mtim^^^^mt. m%tf^'^~y<nnm(mk'^mmzm':s\^x . MiB*Mt*fLTW 
X{i2iBtlicoJaxKa, 



#lfH2005-12040 (P2005-12040A) 



mmm.(rMm%mzwi\ . mtmrnzn \^x^'^t£-^w^(rymi.'^~j\' f ^ imm 
mtm^x^ -y TX'M.\i;,^Kfzmimn^wm.mxmi'^-}v Ym/mimut ^mm'^ 

[ff*Jll2] 

cnmmm.. mtmm.('^^mm<7^-xi,mm.^m.\i^^^ ^ t ^^mt t-i>it*JM 1 1 ib 

HtrlB#WlXx-yT{i. mjiB»:aiXT- yTT-fl:m§tL/tmria^-/l^Fc7)[g|KajS. tiriBS^ 

a, 

m^'m. 1 TbM 1 3<Do%\i-^ii'ixt^—m^m<7)MiMw^m^-^x^^^~y^mwjL<^\y'j^ 

[0001] 
[00 02] 

::^^(r)WM^^^~ymm-^mzi^t>^imh L■c-^y ^ yy°'; > f u v^'yy a —t^h 
mMcoi-y^ yT'jyh v ^yy ^ -{zi.hwmj^^-yff:>^'^^——yy^'Ah L 
x\t. mui. u~^~i-y^yyuyhtfimifi^tih mtii. ^m^f-^mi^m. ) 

[00 03] 

Biiofi. m.?k<^yt3~^—i-y^ yy°uyhimm^hfzit)cr,mmm^mxhh. mi o 

"kmm-f^iz^ JSJES^:^■?»'^°i5'-:x;&i^S3&»^^;t^-;^F 1 0 0 0«i. 1 0 OCO 

0 y^'$^if^#Rft?f|i 1 2 0 0 ^ft(f T^«^S i t -C-WjSSix^ » 
. '^x^^2 0 0 OJi, :xAi?]?|^$tL'|.l^i/X F2 2 0 0Sr*M2 1 0 OI,zm^^:^ 

^tx-mf&^tii.. 

[00 04] 

•^LT . ^— ;l^F 1000i;^i^^200 0 §r*frH]§-1t. ^-7l^F 1000^1^ yxF2 
2 OOliZntWf^'Zb^zX -oX. ^-/L-F 1 0 0 0!,zmi)^tlfz^^^-yi:ly'J:^h 2 2 
00tSEW.g.o te^Ji. ^— ;l^F 1 0 0 OCOVN"^'— >'iCt^'5TP'i^'XF2 2 0 OiCtHIifli 
i}mm^tl. ^Ofi. Uri?X-i'3^-f:^>'JC«y^>'>P^ (RIE) (;j;-:>T^N°^'--i^i?'3&« 

[00 0 5] 

J. Vac. Sci.Technol. B16(16).No v/D e c 1 9 9 8. p . 
3926-p. 3928 
[00 06] 
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[00 0 7] 
[00 08] 

[00 0 9] 
[00 10] 

i^'jxhi.zmm^'^x. m^]^i^xh^zmm^'^:^~>imi^^^Mj:Mmx$i'ox. ma 
^}^^mxh i>zt ^^mt^i> . 

[00 11] 

^mM<^mi,zm(DmmtLx<Diiuxzf3mi. wa(^^'^:^-yimmLfz^~fvn . mm. 

^ST* -:> T , mtmm<7m'¥mmi^zm-:s\ ^x . mtmm.izn t t w^r^i^^^^) buIs^ 

[00 12] 
[00 13] 

mmm\.zi: -yxmi^t^z^ti^xh^ a . 

[0014] 

mmmi.zx-yxm(>t^i<z'S:fihxhh5 . 

[00 15] 

m^-t^. zzx\ mn±. ^^WMi^-mmtLxcoMJMWi oo com^ffj-mm^^ 
i-mmmmxhh. 1112(4, 12 uc^K-f-Jai^a 1 0 ocr,^-jvv 1 1 o^oaissr^-f- 
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[0016] 

1 1 0 Sr^-;PK^ 1 2 Otc^1#-ri>o ^— ^PKllOti. 03 t^fJ; o 
. 1 1 2<7)JSi9^^fe^^^°:S^— 1 4 a^i^l^-^V-r^^xfc^JRtt^Ml 14 

T--i>" 1 3 0±tcJ§K$n.7t'>xVN^-^ ••/ 1 3 5 $ixS » SS^BfJi, fS^S^f*: t 

{f . PMMA (polymethylmethacrylate) ^MV'>I)„ 
[00 17] 

lau^Ji. nmmzwm^tifz=^~/i'¥ 1 1 o^^.Lfzt)K 1 1 oc7)jg4ft{i<itL 

i,zm^^^i\ El4(c^^j;-3(c. i^yy Hy^;L'^J^^^^^r^i.^:-;Pb'l lOAo^- 

* 

[00 18] 

te^B§«, ^-/L-Kl 1 Oi:':7x^^WPc7)SK^&^ft#^t§. IP*>, MWt:fiM§ 
W}^'t^:itiz^-oXmm^-^t:K). T^f-j.x-^-1 2 2T'^-;Ph'^ 1 2 0ri:^ 

. mz. i^^^h^mim\'^X^->l'}^ 1 l Ot'^x^NWPSrfSMS-li-Ct J;v\ ^LT, 

^-;u-Ki 1 o^;'>x^^wp^ffl^^w^^^i^)S^^:•C'^x^^wp±o^-i^■x^pR^^lK^y^° 

[00 19] 

is^srtf ^i^tcji. '^xVNWPSr^sigtji-t-s, ^-'PKi 1 0 ^mmmncom^^it. ^ 

^C^^^1 1 6i7)M0t;^-;^F 1 1 0S:[lIfe§-1t^[lI«K^«l 4 OSriStt-^.. ^'JyVU:^ 
/P-^?l^*cS:^rri.^-;l'h' 1 1 OAOJt^Ji. v-U>'b'U;'5';L'HCDcotf'i:>ttl 1 6A<7) 

[00 20] 

[lI«K^^l4 0{i. M;i«\ iSttt^iOACif-4^-^-^-^X«§n^,W#®l4 2 
i: . lS4)«tlOiy3-^-^-C«^$tLl.1:^aj^S 1 4 4 ^: « .lEtt^S 1 4 2 

at/l^aj^Sl 4 4{i. ^-;PK^fciS«S^i;t^:-:S?-»SfSPl 2 4at/xyr?-^-- 

[00 2 1] 

UltellW 1 4 0 {i . -y b LT i,^+7^^H rvmt^ii V ^HUgjKiS 

[00 2 2] 

IEi6#©14 2i: LT{±. -^--rK^-^-Sr^-zl-K 1 1 0 i:[i:*StTi> iv^t. =¥r ( 

^^-^->y:?' (^n-^-v -f T'lfj^^ttS) ^) 144S^LT^- 

^W^LTfflv^SJ^^ii. =¥r(7)JiinLh<7)ttS*-^>^'r iMI<7)Pat:^Tc7)®MS^x;^cai:^r 

;P K 1 10 1 Jf -r -g. PESt:^31Stc^^l:>?)^'* t ^ i h ^^j^MS L < ^ v^d^-^tJijlffl v> 

r-^r i: O^m^S 1 4 4 ^Sfg LT . ^l^m^S 1 4 4 cJOffi:?!*- hnmm.cr)ti h ^%m\ L 
. ^-/PFl 1 Oco|llte3^X{±'>xVNWPc7)^^^SrftS:gcOtfi;>^fr'feM-rJ:otc 

[00 2 3] 
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mi 1 6Atc|5l«(?0Kli=2r§-ti:-Ct>?i)m{i:|5ltT-55^« flP^. EI3tcioV^T. ^• 1 

1 0<3Dil:^^^D [mm] , /PK 1 1 0 OHJSSiajSS: 6 0 [ r pm] tt^t^y si-'^X 
f— i^'l BOStDtt [mm/s] T-|BiJlt-tL{f iV^, I1I5{4. U y K 'J t!?;^^: 

1 1 0 A<Dm¥mcomn ^^-rwm^mTh^. 

[00 24] 

iiJLh:^)^;^. 133 (a) iZ^~tXdl,Z. e:^l>Z}i\,^X . ^-/UV 1 1 0^i'>x^^WP±^K 

-yi^^^m) t^au^\wpt(omzmMmm^i±^j:^-^. i o 

c7)EIte#i0^1igElli;^-/PF 1 1 0 1^ ^-'X h P R±-f<7)^itlSgit 10(7) 

h^-ji-vi 1 ocomm-mtmMLfzmmtitt—WiLx^^:^. 

[00 2 5] 

Sijfpgpi 5 0{4. las (b) ic^-rJ;otc. 1 ocomW.M^t'^ x.^'^wpcom 

SMffi^Mfflt. 1 0<7)|K^Hi:'>x^NWPi;(7)rBli:rffi*f3«JKII^^t§-tJ:-S 

mm-ttiil. ^-;PH1 1 OtO[l|fSf*«0^1!jSEilt t-;L K 1 lOcoi^'J 

xhPR±vco^mmm 1 ocom^m^^u'jxhP Rcommti§mLfzsm 

) ttm^-yx^^^. mizmm-ttm. i o<7)te^<7)d-*^.^>-'xhPR<7)« 

Hi; tiM t ;tSHII fc . 1^ >>'X h P RO^fflcD a H 1 1 0 <7)te^Hi; fifi* t fcSEIi 

tfiM^&'^TV^^, ^-;PK 1 1 Ocom'^mt'yai^^WPtcrMl^zmMM&^^^'ktht 

hPRizi^^^iifz^-^^-ytcDm^z^m^tfi^th. ^iti^mmLxmmmjEi'iio . 

[00 26] 

j:Oi>M<-r§^i:. '^x^nWPcO^^^StD [mm/s] j;O^M<-r'&>I 

i: x-m'^m^mmi. ^m^b^i z t tin-^ i. . tti. mm^mk Lxm'^^i^izi^^ 

mm. 1 1 oconilEjlJg^e o [rpm] ^K) i^M<-t^zt. X{±. ^x^^ 

WP<7)jmm&^D7r [mm/s] i D i>3a<-r'l. ^ h-CKSffi^JSMj: Oiffo^-T-S.^ i: 

[0027] 

ismniEinh^x^-^m^co'^-^vv 1 1 oiTDniiKiiJs, ^x^NWPc7)7g:S3ia^(i:. ^- 

C t X\ fg^aJE^^f a ^cii60$iJ»^^g^5$Si>^^iC^S§il-g. . 
[00 28] 

/t^Fl 1 OiOllg^D [mm] . 1 1 OCO^miZ'^^ — ytmi^^tlX^^h 

tLX. te^B^PaTO. 1 [sec] t^lihfz^-^. ■fg^ffliE;^^^ (ttl.{±\ '^xVNXx-i^" 

13 0^V=D;r/0. 1 [mm] com&Xmmi-tli^X^\ iO;^. 113 (a) t^S^ 
-Ti o t:. l l 0^^Jg^$^^3t^^•^'->-^Ob°>y^*^P l BMP 5T'^fefL{±\ -^x 

yNWPf0^i^"XhPRfcK^§tl^(g^#Ot°-/^M17^SM5{±. M17^SM5 = P 1 
J^MP 5-C3bi.<, 

[0029] 

^*3%cOfiycftSrlS^-rSfc^6tci4. '^xVNXT^-i;"! 3 0^3%i$<V=l. 03 x 
Dtt/O. 1 [mm/s] OMSt-W-f-tLtf i V^, <ro«^ii. H3 (b) iZ^^Xo 
'>x^NWP0^5/XhPRtCte^$fL'|.|K¥ia<7)h°'y-fMl ' BMM 5 ' (±, Ml' 
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Jb^M5' =1. 0 3XP 17^MP5 fg*«iE*^1f*)ixTV^-g.„ ^fc. ^j^y^X 

•f -i^" 1 3 0 SrlEi!)-ri> jSJST'ii4' < , ^-/L- F 1 10 OlUSKjlJSt: 3 %)! < tT t 

o 

[0030] 

t Lxmm-t^. El6(i, ^^^HJ^c^-WHi: tTojDX^r^l 0 0 0 ^Mm^^fz^coy 
[00 3 1 ] 

l2l6^#B3-rSt:l. i-r. '^x^^WP^ffiiiL. -7 i^^X■f— 1 3 0±t:tftfeStLfc'> 
-yi? 1 3 5T^ j:.-f\WP iU^-t^ (XT'-yTl 0 0 2 ). EI^L^rV^r ^ 
y hM^T^-^l-h' 1 1 0 t '^x>'NWPCOe»m^ltaiJ-f-|. <> iO^: # . ^-/kK 1 
1 OtO:;^;§:$(;*f LT'^a:>'^WP^ofg^&a[aJL. ^(TimmnAEM^mM^ ^ (Xx-zT 
1004) . 
[0032] 

iJ^V-i-C. Xt^-xTI 0 0 4-Ctf-ailL/i^— ;t'Fl 1 0i:'^x>'NWP<7){4»fiitcao'#, 

'>xy^WP^SE^S^3 -y hUmtT^ Ji^^:xr—'J 1 3 OTM$-ii-|> (Xr-'/Tl 0 0 
6) . ^LX. ^'^^~yim'¥^^fzMz. ^:cy^X^~=J13 0Xi^'e~)UV-^12 0 

'>xv^wp±^o^5^'x^pR mw¥m) t^^mm^zmM^^h (x^-ynoos) 

[00 3 3] 

^r— /Wh'l 1 Ot ^j^'XhPRSrficM$-1t/::^>, '^x^^WP^O^K^i^^ >y hfiS^^— /t^ 

HI 1 OWN-^'-y^'^'SK^StL.I. iatc. ^-;t^Fl 1 0 suites -1t^:*^'^>'>xv ^;^T— 
i^"l 3 OSTTtSffiitJ-r-S,. iO^:^, ^-;l'Kl 1 OtOHIteia^Xti:'^ xV^XT•->>• 1 3 

0 co^^mm. i m^<7)im-' ^> ^^t, $ -it § .r 1 i o . x ^ n w p ±(5d s/x h p r i^s^ 
sn^te^ftofg^^^-fbSit-i. (x^-yri o i o) , 

[00 34] 

MT, ^x^NXT^-i^'i 3oc^yM^mm^^^t^^^^t^zx-oxe.m&commi:^-it^ 

[00 3 5] 

ll7^#BS-ri>t:l- tf\ Xf'yTl 0 0 4Ti^Jg$tl.fcfg*ffiiEM(;*^tT, -^x^nX 
x->^ l 3 0fO^SMS£Smg|Sl 5 0T-^Sf -S.. MtPSBl 5 0«i:. 

^ (E^B#p^i:^-;Ph' 1 1 0<:0J^imtX::^#S^<5^WIBSr^-f^5';X{i:x-7'Vl'<5^ii'--^< 

ttm^-t^^) cr,^j^y\Xr—'Jl 3 0cr,^m^iM-tii-t^ {X^-yTl 112) 

[0036] 

JW:. XxvTi 1 1 2T-M:ai§tL;^Ox^NX7'-i^^i 3 o;^^saSt:MLTXT-vT 

1 0 0 4f^$ixfcfgMiE*^*tT, fSMiESr^f ■3J*^0'>x^NXx-i^"l 3 0 
<riimmm:TSm.^h (X^-y^l 114). -etT. MffllSPl 50{±. Xx>yTl 1 1 

Ax:m&\^fz^x.}\:x'f~i?\3 0(r>i^^mxz^'^x. -^x^nxt— i^'i 3 o^Mffli-r 

^ (XxyTl 116), 
[00 3 7] 

WJ^. ii6t:M-?-c. xx-yn 0 1 ^(nmmk. -^x^Nx^-i^'i soxis^-^i-F^ 

1 2 OXcor^'f-iX— ^— 1 2 20^1'-^:< h\,\^-ffvt:)'—-}i^i:W^^^X^ 1 
1 0^^x^^WP±CD^-£/X^PR (Ste^B) h SrilJfii-f-.g. (XT^-yTl 0 12). ^ 
LT, Xf--yTl 0 0 6tcMO. '>x.'nWP±c7)^Ik¥>- a -y b tBTMW^°^->';^i•te^ 
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[00 38] 
[00 39] 

fS*i*iESr^-;I^F 1 1 OomteMSTtf fg*Srli/h^§|gtc{ix/k-T>y bji^ 

[0040] 

^yxv^y^' (RIE) tcJ;-5TM°:5'--y^'^^TL, xVnMX (¥^#:fg^. LC 
[004 1] 

-rs o ii8{±. II 1 iz^-ttanmm 10 0 co^jg^j-csbsjuxsa i o o Acoi^ij^eij— 
«j.Sr^^«{B&#fMiar$) ^ » H 9 la 8 tc^-rsnx^s i o o A£o«{B&ifHHT* ^ « 

[004 2] 

HS&t^'Ulg Sr#,^-r.|. iZ. MTMW 1 0 0 Ati. El 1 iZ^-ttUHmW lOOt |B|:^T^ 

m,^Rv^mmmAE^ndfzi^i,z. ^-ji-n lo^mm,$^hmmimml4o^zm 
XT, ^-;PKi 1 o^^x.^^wpiznLxvmz^m^'ti>^mmmi e oi^-t^j^ 

[0043] 

^mmm 1 6 o«. mti,^. r- 1 6 2 1 . ^'4vi64t ^^-t^ . ^^mmn 1 

ykF^ 1 2 OSr^L-T^— 1 1 F 1 64S:X^-^'r— 1 6 2(:lJfWl 

'^mi,zm^^-^^^tX\ ^:-;VHl 1 0$r'>x^NWPlcMtTTflt:#i6$i^^ii:3&« 

[0044] 

JDX^MI 0 0 AO«JiSct*5V^T. 1116 &#H3tTliiBJ!L/tJDX^r^l 0 0 OOJ^xvT 

1 0 0 acom^Rx/mmmjEtTti^m^^tii,. m:^comu±. mmmmi Aoiz^-^x 
1 1 o^pjf^cr>\M\m^m^Tmm^'±hbmz. ^rnmmi 6 otioT^-zt-K 

1 1 0^^xMWPtciittTTfft:^t!j$-ti:-i.. 
[004 5] 

^— /PK 1 1 0c7)[l:@SrD [mm] . ^— /l-h' 1 1 0 0:^)1 t>'N°^->'*^?^B!c$ 

fix ^-^h tlx. ^'^mmo. 1 [sec] timtzm-^-. mmniEt^^xi>i-tni-. ^-/t- 

1 1 0^V = D7r/0. 1 [mm/s ] COjSKTigitrr^XifJ; V\ 1 1 OCOW 

hh^tizmmrt^smti^hh. ^cr,^^^ ^-/i-ki ioizmm^tifz^'<^-ycr,\:^-/ 

i-tfiPThtili. '>x^^WP^7)^i^'x^PR^^te^?$^^Sfe^^Sob°-y^M^i. M=p-(:- 
[0046] 

0. 1 [mm/s ] <7)5llgT-iBi&-r^i{ii:v\ ;cOJ®-^{i. '^x^NWPXOl^yxhPR 
tC«E¥$^l-i.iK¥1fecOb°>yf-M' (i. M' =1. 0 3XPi;^rD. fS^SiEsCiifl^^^lT V ^ 

^ti. ^-;PKi 1 0c7)^iijjasTi4^<. ^-;PKi 1 o<D^mmmi3%m< l 

[004 7] 
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cr,^~>UVl 1 0OffK)i:'>a:^NXT— i^'l 3 0^cJ;^^-;^^■ 1 1 Ocr)^mi1jmtji.Jf 
[0048] 

^:-/PF 1 1 OcOlSS^D [mm] , ^— /l-K 1 1 0 0.g:MI(:^t^'->':^)%M§ 
ixTV>-g.i: LT. SS^BfrHlO ■ 1 [sec] tm>i^fz^^. 1 1 Of^x.rsXT- 

XT— i^'l 3 0 t $:^^V = D;r/2/0. 1 [mm/s ] flBiJrrtLff J; V^. 
[0049] 

^-;k[^- 1 1 oco^m:fl\^tr7 x.^^x'r-iy I 3 0O#i^l^^l^iJ^iJ£^r[^ai;^SOT^ M# 

c^mMmma. ^^Ltz^^-^w 1 1 ocJo^KijajsxtS'^^x.'NXf— s oco^mmm 

MLfc^-zPF' 1 1 0 c^MmTMrnXit"^ j^y^x'r—iy I SOcn^'WiMM v^dk 
[mm] ) tmh<^j:hi.ot>zm&^m.)sbfHii.\^. ^<^m^. lOi^zmm^ 

fLfzf N° ^ — f >y ^ifi P T'JbiXtf . j; ^ NW P CD V- i^'X h P R t^^^^S tL -S. m^BcO t° 
•yf-M{4. M=P-C-S>S. 
[00 5 0] 

K^fg^^3%^-ft:§-ii:f^v»j®-&{4, 1 o<ommm&. ^~fuv 1 1 oco^m 

V ^^jK 3 #i?)j«JK^^{:<7)-^lt3{)« 3 %TfctL(f J; V ^, 

[00 5 1 ] 

[00 5 2] 
[00 5 3] 

mi<50j:otc. '>x>'NWP±^comMco^N°^->-<:^te^j&^*ITL/::ft{4. UT^t"^' :7">f 

jj-yX/^Vi?- (R I E) J:'^T^N°:5'--y^"^^TL. xV^^'-fX (^#:«^. LC 
DS^, «ffe«^ (CCD^i:-) . aimM^^xK^i:) f:M3t-r^« 
[00 54] 

[00 5 5] 

immzi.fxxt. wu-^^^mmknu^^. mtw^f^A:x<D>&m.xf^m!mzmx.fz 
[H2 ] HI 1 {z^'tm^m.'n'^-iv Y<nnm^^~tmiWmmx't)h. 

[03 ] HI t7i^^J[IXgat*3ttl.fgMlE^f)iBJt-|./cA«ii{B&^5^;i2|-C35-&« 

[1216 ] *^BJ]iO-fiJHh L-COSDX^r^*lJ^Hf?-r^fc*^i^7a-^A— bT*^. 
[07 ] [2l6tc^-f-Xf->yn 0 1 0cDte^i:SMg*aiEc7)Pfflir:7a-f-Y-hT'^^S 



(10) 
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[H8 ] El 1 i,z^^i}[iJMm.<^mmTh^iinTmm(r>m^m-mmt:^^m.mmmmT 

[ El 9 ] 0 8 i^z^^MTMmcommmmmTh ^ . 

[Ell 0] m^^-^-^y^yy'vyhimm-t^fci^(Dmm^mx'h^. 

1 0 0 m/ 1 0 0 A mumw 
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